that the chromophore produced is formed by attack of nitromethane at the meta position of picrate. The similarity between the spectra of the chromophores produced by nitromethane and creatimne suggests a similar structure, in agreement with studies of the Jaff#{233} reaction that suggest a Janovsky-type complex, formed by attack at the meta position, as the creatimne/picrate chromophore (3). The suggestion of Kroll et al. (1) that interaction occurs primarily through formation of a charge-transfer complex involving the carbonyl group common to substances interfering with the Jaff#{233} reaction would require interaction with nitromethane via the -N=O group unless differing mechanisms were accepted. Studies of mtromethane interference should assist in the further elucidation of the mechanisms of reactions occurring under Jaff#{233} conditions. Observations of reaction kinetics at various pH values spanning the mtromethane pta will help establish CLIN. CHEM. 35/8, 1774-1776 (1989) whether the reaction involves the nitromethane anion at the rate-limiting step. We examined the stability of human lactate dehydrogenase (EC 1.1.1.27) isoenzyme 5-purified to a specific activity of about 400 kU/g-when lyophilized in a buffered, stabilized matrix of bovine albumin. This isoenzyme was prepared with a final activity of about 500 U/L and stored at -20, 4, 20, 37, and 56#{176}C for as long as six months. This isoenzyme decayed with approximate first-order kinetics, with an estimated half-life at -20 #{176}C of about 475 years. Stability of reconstituted samples stored at 20 or 4#{176}C was poor, suggesting that the reconstituted material should be used without delay; material stored at -20 #{176}C showed excellent stability for 15 days. We propose that such preparations might be further investigated as standards for use in electrophoresis of lactate dehydrogenase isoenzymes.
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We previously described our experience with preparations of human lyophilized lactate dehydrogenase (LD; EC 1.1.1.27) isoenzymes 1,2, and 3 (1). Our findings suggested that LD-1 would be a satisfactory material for biological validation and testing ('tBVTM") (2). We now report results of a six-month study of a matrix-suspended preparation of LD-5, assessing its suitability for calibrating LI) methodologies.
Procedures
LD, LD isoenzyme, and protein assays: As previously described (1).
Enzyme preparation:
After removal of the amrnonium sulfate by dialysis, we further purified the enzyme by ion-exchange chromatography
(3).

Pool preparation:
We prepared one pool from the semipurified LD-5 material (specific activity 438 kU/g) to give a final activity of approximately 500 U/L in the following matrix: per liter, 4 nunol of N-acetylcysteine, 1 mmol of EDTA, 1 mmol of L-lactate, 5 g of glycerol, 40 g of bovine serum albumin, and 50 mmol ofTris hydrochloride (pH 7.5 at 20 #{176}C). About 1 L of this pool was filtered through a 0.2-tim (average pore size) cellulose nitrate membrane in a 500-mL sterilization filter unit (Nalgene, type LS; Fisher Scientific, Toronto, Ontario, Canada) under reduced pressure [about 50 kPa (376 mmHg)], then dispensed in 1-mL aliquots into 2.5-mL clear-glass vials and loosely capped with natural rubber stoppers. We used an automatic pipet to dispense samples after having confirmed the accuracy and precision of this 1-mL delivery by weighing dispensed aliquots of degassed purified water equilibrated at room temperature.
The pool was lyophilized in a Model 25-SRC-3 lyophilizer (Virtis Co., Inc., Gardiner, NY 12525) with 0.407 m2 of shelf area and an internal condenser. After placing the trays in the lyophilizer, we adjusted the shelf temperature to -50 #{176}C and the pressure to 1.33 Pa (0.01 mmHg); 24 h later, the shelf temperature was adjusted toO #{176}C, and then, after a further 24 h, to 20#{176}C, at which time we capped the 
Storage conditions:
After lyophilization, we stored sets of the vials at 56, 37, 20, 4, and -20 #{176}C, respectively. At weekly intervals, for six months, we reconstituted one vial with 1 mL of purified water at room temperature and assayed its contents in triplicate.
Between-vial variance:
At intervals of two, three, five, and six months storage at -20, 4, and 20#{176}C, we chose at random eight to 10 vials from each storage group, reconstituted them, and assayed their contents in triplicate.
Stability of reconstituted specimens: From each group stored for two, three, five, and six months at -20, 4, and 20#{176}C, we reconstituted six vials, then stored them at -20, 4, and 20#{176}C. Each day, for up to 15 days, we assayed (in triplicate) the contents of each vial taken from each set of storage conditions, at each reconstitution storage temperature.
Statistical analyses: We analyzed the measurements by single classification of variance (4).
Results
Gravimetric precision of the pipetting
system and analytical precision of the Li) assay: We confirmed our previously obtained data (1).
LD isoenzyme preparation:
We established the homogeneity of our preparation by isoelectric focusing and by isoenzyme electrophoresis (results not shown).
Storage stability: The effect of storage temperature on LD-5 activity is shown in Figure 1 . Clearly, storage at 37 and 56#{176}C is totally unsuitable; not unexpectedly, stability after storage at 20#{176}C is acceptable, although either 4 or -20 #{176}C is better still.
From these results we determined the order, rate constant, and half-life of LD-5 degradation at all storage temperatures (Table 1) . Degradation rates (i.e., loss of enzyme activity during storage) approximated first-order kinetics.
Between-vial variation:
These data are shown in Table 2 . Reconstitution stability: Representative data from 4#{176}C storage are shown in Figure 2 . We also examined the decay characteristics of these specimens after increasing periods of storage (Figure 3) , and calculated the rate constants and half-lives (Table 3) . We were unable to obtain adequate data on reconstitu- tion and storage at room temperature, because our preparations inexplicably showed rapid increases in LD activity after such reconstitution.
On the other hand, when the reconstituted material was stored at -20 #{176}C, specimen stability was excellent during the 15-day period evaluated, showing no decay of activity at all (see Table 2 ).
DiscussIon
Our aim in this study is similar to that of our earlier one (1)-to develop a material for biological validation and Our results suggest, therefore, that such LD-5 preparations should be used immediately after reconstitution, although our experience with freezing the reconstituted material suggests that its shelf-life possibly could be extended. The extreme stability ofthe lyophilized material at -20 #{176}C lends support to this approach (Table 1 ). In view of the well-known stability ofLD-5 at room temperature (10), we naturally examined the effect ofthis temperature on the reconstituted material but, as mentioned earlier, we found that LD activity inexplicably increased during a few days DAY of storage. Therefore we propose that both LD-1 and LD-5 might be combined, at suitable levels of activity, and used as reference materials for calibrating electrophoretic assays of LD isoenzymes (11). We have already noted that many cornmercially available methods produce results that deviate considerably from true values (12); clearly, there is an urgent need for such LI) isoenzyme calibrators. testing (2) for LD activity-with the additional objective that this material might also be useful, when combined with LD-1, as a standardizing or calibrating material for LD electrophoresis.
Workers in this area have used various stabilizers (including albumin and buffers) with their enzyme preparations (5) (6) (7) (8) (9) . We, in turn, have continued to use the same agents as we did with our human LD-1, -2, and -3 preparations (1) . It is, of course, difficult to be sure that these agents make any difference to the long-term stability of SUCh enzyme preparations but, because our LD-1 preparation appeared to have useful stability in the presence of such agents, we believed that we should also examine our LD-5 preparation under the same circumstances, particu-
